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1968.-The effects of a 6-day period of complete starvation on the major tissue constituents of the small intestine were studied in male albino rats. The DNA, RNA, protein, and total tissue water contents of the entire small intestine were determined.
The weight loss of the small intestine (53 c/,) after starvation was greater than that of the whole body (32"/; has a profound influence not only on the growth and development of the body as a whole, but appears to affect different organs to varying degrees. The intestine, liver, and pancreas are particularly prone to the effects of starvation.
Ju and Nasset (5) demonstrated a disproportionately greater and more rapid loss of weight and nitrogen from the small intestine than the body as a whole during complete starvation with similar changes in the liver and pancreas in decreasing order of severity.
Hooper into DNA from mucosal scrapings of the small intestine of rats on a protein-free diet found no significant decrease in protein or RNA content in the intestinal epithelial cell. The present study was undertaken to define the effects of complete starvation on the major cellular constituents of the small intestine, namely RNA, DNA, protein, and water.
METHODS
Male albino rats (weighing 350-390 g) were housed in individual cages and fed commercial Purina chow. After 2.5 weeks, the anirnals were divided into two groups, one was continued on the original diet, the other was given water only. Complete starvation was continued for 6 days. Coprophagia was prevented. At the time of sacrifice the control animals weighed 350-390 g. The laboratory procedures to be described were carried out in a cold room (+4 C). The animals in each group were killed by a blow on the head. The total length of the small intestine from pylorus to cecum was quickly excised. The whole length of gut was opened along the mesenteric line of attachment and the mucosal surface rinsed with cold 0.9 % sodium chloride solution and then blotted with filter paper. The intestine was weighed, dissected into small segments and the total tissue mass was homogenized in 0.9 % sodium chloride solution using a Potter-Elvehjem qnotor-driven glass homogenizer. (Table  3) . DNA again showed the smallest reduction ( 27 "r,), significantly less than that of mucosal protein and RNA which were diminished by 48 5% and 40 %, respectively (Table  3) . Both protein and RN,4, when calculated on the basis of mg DNA were decreased after starvation.
The reduction was of similar degree as that observed with the full thickness of the smal1 intestine ( Table 2) .
Loss of body weight with starvation was approximately the same in the rats in which the mucosa alone was analyzed as in those in which the whole-thickness intestine was studied (Tables  1 and 3 ). Loss of weight of the mucosal scrapings was again proportionately greater than loss of whole body weight (Table  3 ). The weight loss of the intestinal mucosa paralleled that of the whole-thickness intestine (Table 3) .
DISCUSSION
The small bowel is very prone to the influences of complete starvation (5). Although the reduction in mitotic activity of the intestinal cells during a total fast has been established, the effects of food withdrawal on the major constituents of the intestinal tissue and on the gross chemical composition of the mucosal epithelial cells have not been described heretofore.
The excessive weight loss of the small bowel out of proportion to body weight loss during the period of complete starvation can be accounted for by the loss of water and protein primarily (Table  1) . These two major components of the tissue were reduced by 50 %, which significantly exceeded the loss of DNA (36 %) ( Table  2 ). The difference between a reduction of 50 % and 36 % for DNA is statistically significant at the 5 % level (chi square). It is
